Sildenafil limits monocrotaline-induced pulmonary hypertension in rats through suppression of pulmonary vascular remodeling.
We hypothesize that sildenafil attenuates pulmonary hypertension through suppressing pulmonary vascular remodeling. Thirty male adult Sprague-Dawley rats were randomized to receive saline injection (Group 1), subcutaneous monocrotaline (MCT) (60 mg/kg) (Group 2), and MCT plus oral sildenafil (30 g/kg per day) (Group 3) 5 days after MCT administration. By Day 35, Western blot showed lower connexin43 and membranous protein kinase C epsilon expressions but higher oxidative stress in right ventricle in Group 2 compared with the other groups. Additionally, pulmonary Smad1/5 was lowest, whereas connexin43 and Smad3 were highest in Group 2. Pulmonary mRNA expressions of tumor necrosis factor-alpha, caspase-3, plasminogen activator inhibitor-1, and transforming growth factor-beta were higher, whereas bone morphogenetic protein Type II receptor, Bcl-2, and endothelial nitric oxide synthase were lower in Group 2 than in the other groups. Similarly, mRNA expressions of tumor necrosis factor-alpha, caspase-3, and beta-myosin heavy chain were increased, whereas Bcl-2, endothelial nitric oxide synthase, and alpha-myosin heavy chain expressions in right ventricle were reduced in Group 2 compared with the other groups. Number of lung arterioles was lowest, whereas number of arterioles with muscularization of the medial layer was highest in Group 2. Right ventricle systolic pressure and weight were elevated in Group 2 compared with the other groups. In conclusion, sildenafil effectively alleviates MCT-induced pulmonary hypertension through suppressing pulmonary vascular remodeling.